
20S-CHEM20B-1 Exam 1
AN LE

TOTAL POINTS

174 / 175

QUESTION 1

1 1 15 / 15

✓ + 15 pts Correct, $$ \Delta U = 11 J$$

   + 5 pts $$w=\int Fdl = F \Delta l = 10 J$$

   + 5 pts $$q=mC_s\Delta T = 1J$$

   + 5 pts $$ \Delta U = q + w = 11J$$

   - 3 pts Math or unit error

   + 0 pts Poor Scan/Did not follow instructions

QUESTION 2

2 20 pts

2.1 2.i 5 / 5

✓ + 5 pts Correct $$w =0$$

   - 3 pts Math or unit error

   + 0 pts Incorrect

2.2 2.ii 14 / 15

✓ + 10 pts Correct, $$ w=-374J$$

   + 4 pts $$w=-\int P_{ex}dV = -P_{ex} \Delta V$$

   + 4 pts $$\Delta V = V_f-V_i \approx V_f$$

✓ + 4 pts $$w = -P_{ex} \Delta V =-nRT$$

   + 5 pts $$w = \Delta U - q$$

   - 3 pts Math or unit error

   + 0 pts Incorrect

QUESTION 3

3 30 pts

3.1 3.i 10 / 10

✓ + 10 pts Correct, $$\Delta H_{r}^o = -896.3 \frac

{kJ}{mol}$$

   + 2 pts $$ \Delta H_{r}^o = \Delta H_{f}^o(products)-

\Delta H_{f}^o(reactants) $$

   + 3 pts $$ \Delta H_{r}^o = [\Delta

H_{f}^o(H_2O_{2(l)})+4\Delta H_{f}^o(N_{2(g)})]-[2\Delta

H_{f}^o(HN_{3(l)})+2\Delta H_{f}^o(NO_{(g)})] $$

   + 2 pts $$\Delta H_f^o(N_{2(g)})=0$$

   - 3 pts Math or unit error

3.2 3.ii 5 / 5

✓ + 5 pts Correct, $$\Delta H_r^o<0$$, so

exothermic

   + 3 pts $$ \Delta H_r^o >0$$, so endothermic

3.3 3.iii 15 / 15

✓ + 15 pts Correct, $$n_{NH_3}=0.046mol=0.04-

0.05mol$$

   + 3 pts $$q_r=n_r \Delta H_r^o$$

   + 3 pts $$q_w=mC_s \Delta T = 21 kJ$$

   + 3 pts $$ q_w = -q_r$$ or $$ q_w+q_r=0$$

   + 3 pts $$n_r=0.023mol=0.02mol$$

   - 3 pts Math or unit error

QUESTION 4

4 4 20 / 20

✓ + 20 pts Correct, $$ T_{eq}=335K$$

   + 4 pts $$q_i + q_w = 0$$ or $$ q_i = -q_w$$

   + 5 pts $$q_i = m_iC_i \Delta T_i + m_i \Delta

H_{fus}^o + m_iC_w \Delta T_w$$

   + 3 pts $$q_i = m_iC_i  (273K-253K) + m_i \Delta

H_{fus}^o + m_iC_w (T_{eq}-273K)$$

   + 2 pts $$ q_w = m_wC_w \Delta T$$

   + 2 pts $$ q_w = m_wC_w (T_{eq}-343K)$$

   - 3 pts Math or unit error

QUESTION 5

5 40 pts

5.1 5.i 10 / 10

✓ + 10 pts Correct, $$\Delta U_T = 0$$,

$$q_T=nRTln(\frac {V_f}{V_i})$$, $$w_T=-nRTln(\frac



{V_f}{V_i})$$

   + 3 pts $$\Delta U_T = 0$$

   + 3 pts $$q_T=nRTln(\frac {V_f}{V_i})$$

   + 4 pts $$w_T=-nRTln(\frac {V_f}{V_i})$$

5.2 5.ii 20 / 20

✓ + 20 pts Correct, $$ \Delta U_V = \frac {3}{2}nR

(T_2-T_i)$$, $$q_V= \frac {3}{2}nR (T_2-T_i)$$,

$$w_V=0$$, $$ \Delta U_P = \frac {3}{2}nR (T_i-

T_2)$$, $$q_P= \frac {5}{2}nR (T_i-T_2)$$, $$w_P=-

P \Delta V=-nR (T_i-T_2)$$

   + 4 pts $$ \Delta U_V = \frac {3}{2}nR (T_2-T_i)$$

   + 3 pts $$ q_V = \frac {3}{2}nR (T_2-T_i)$$

   + 3 pts $$w_V=0$$

   + 4 pts $$ \Delta U_P = \frac {3}{2}nR (T_i-T_2)$$

   + 3 pts $$ q_P = \frac {5}{2}nR (T_i-T_2)$$

   + 3 pts $$w_P=-P \Delta V=-nR (T_i-T_2)$$

   - 2 pts Answer not simplified or total process values

not correct

5.3 5.iii 10 / 10

✓ + 10 pts Correct, $$ \Delta U_i=\Delta U_{ii}$$,

$$q_i \ne q_{ii}$$, $$w_i \ne w_{ii} $$; $$q>0$$, so

heat is being absorbed by the system; $$w<0$$, so

work is being done by the system

   + 3 pts $$ \Delta U_i=\Delta U_{ii}$$, $$q_i \ne

q_{ii}$$, $$w_i \ne w_{ii} $$

   + 4 pts $$q>0$$, so heat is being absorbed by the

system

   + 4 pts $$w<0$$, so work is being done by the

system

   - 2 pts $$q<0$$ or $$w>0$$ or $$w=0$$ or "it

depends"

   + 2 pts $$q>0$$, but no statement or incorrect

statement of direction of exchange

   + 2 pts $$w<0$$, but no statement or incorrect

statement of direction of exchange

   + 2 pts $$ \Delta U_i=\Delta U_{ii} = 0$$

   + 0 pts Incorrect

QUESTION 6

6 50 pts

6.1 6.i 10 / 10

✓ + 10 pts Correct, CO is polar and has dipole-dipole

forces, KF is ionic; therefore, KF IMFs are stronger.

   + 3 pts CO is polar $$ \Delta EN_{CO}=0.9$$ and

has dipole-dipole IMFs

   + 3 pts KF is ionic $$ \Delta EN_{KF}=3.16$$ and

has ionic or strong dipole-dipole IMFs

   + 3 pts KF > CO IMFs

   + 0 pts poor scan/did not follow instructions

6.2 6.ii 10 / 10

✓ + 10 pts Correct

   + 2 pts Plot of $$ V(r) $$ vs $$ r $$

   + 2 pts Correct general shape

   + 2 pts KF has a deeper well because it has

stronger IMFs

   + 2 pts KF crosses the x-axis further from the origin

because it is larger

6.3 6.iii 12 / 12

✓ + 12 pts Correct

   + 3 pts Plot of $$ P$$ vs $$ T $$

   + 3 pts Correct shape

   + 2 pts Point a: solid

   + 2 pts Point b: The triple point, so solid, liquid and

gas

   + 2 pts Point c: The melting point, so solid and liquid

6.4 6.iv 10 / 10

✓ + 10 pts Correct, $$F=240.9kN=241kN$$

   + 3 pts $$r=0.62m$$

   + 2 pts $$A=4.83m^2$$

   + 3 pts $$ F=PA$$

   - 3 pts Math or unit error

   + 0 pts No credit

6.5 6.v 8 / 8

✓ + 8 pts Correct, $$ V_{eq}=0.49m^3=0.5m^3$$

   + 5 pts At mechanical equilibrium, $$

P_{eq}=P_{atm}=1atm$$



   - 3 pts Math or unit error
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1 1 15 / 15

✓ + 15 pts Correct, $$ \Delta U = 11 J$$

   + 5 pts $$w=\int Fdl = F \Delta l = 10 J$$

   + 5 pts $$q=mC_s\Delta T = 1J$$

   + 5 pts $$ \Delta U = q + w = 11J$$

   - 3 pts Math or unit error

   + 0 pts Poor Scan/Did not follow instructions
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2.1 2.i 5 / 5

✓ + 5 pts Correct $$w =0$$

   - 3 pts Math or unit error

   + 0 pts Incorrect
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2.2 2.ii 14 / 15

✓ + 10 pts Correct, $$ w=-374J$$

   + 4 pts $$w=-\int P_{ex}dV = -P_{ex} \Delta V$$

   + 4 pts $$\Delta V = V_f-V_i \approx V_f$$

✓ + 4 pts $$w = -P_{ex} \Delta V =-nRT$$

   + 5 pts $$w = \Delta U - q$$

   - 3 pts Math or unit error

   + 0 pts Incorrect
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3.1 3.i 10 / 10

✓ + 10 pts Correct, $$\Delta H_{r}^o = -896.3 \frac {kJ}{mol}$$

   + 2 pts $$ \Delta H_{r}^o = \Delta H_{f}^o(products)- \Delta H_{f}^o(reactants) $$

   + 3 pts $$ \Delta H_{r}^o = [\Delta H_{f}^o(H_2O_{2(l)})+4\Delta H_{f}^o(N_{2(g)})]-[2\Delta

H_{f}^o(HN_{3(l)})+2\Delta H_{f}^o(NO_{(g)})] $$

   + 2 pts $$\Delta H_f^o(N_{2(g)})=0$$

   - 3 pts Math or unit error
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3.2 3.ii 5 / 5

✓ + 5 pts Correct, $$\Delta H_r^o<0$$, so exothermic

   + 3 pts $$ \Delta H_r^o >0$$, so endothermic
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3.3 3.iii 15 / 15

✓ + 15 pts Correct, $$n_{NH_3}=0.046mol=0.04-0.05mol$$

   + 3 pts $$q_r=n_r \Delta H_r^o$$

   + 3 pts $$q_w=mC_s \Delta T = 21 kJ$$

   + 3 pts $$ q_w = -q_r$$ or $$ q_w+q_r=0$$

   + 3 pts $$n_r=0.023mol=0.02mol$$

   - 3 pts Math or unit error
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4 4 20 / 20

✓ + 20 pts Correct, $$ T_{eq}=335K$$

   + 4 pts $$q_i + q_w = 0$$ or $$ q_i = -q_w$$

   + 5 pts $$q_i = m_iC_i \Delta T_i + m_i \Delta H_{fus}^o + m_iC_w \Delta T_w$$

   + 3 pts $$q_i = m_iC_i  (273K-253K) + m_i \Delta H_{fus}^o + m_iC_w (T_{eq}-273K)$$

   + 2 pts $$ q_w = m_wC_w \Delta T$$

   + 2 pts $$ q_w = m_wC_w (T_{eq}-343K)$$

   - 3 pts Math or unit error

Page 17



Smallpdf User
Free hand



5.1 5.i 10 / 10

✓ + 10 pts Correct, $$\Delta U_T = 0$$, $$q_T=nRTln(\frac {V_f}{V_i})$$, $$w_T=-nRTln(\frac {V_f}{V_i})$$

   + 3 pts $$\Delta U_T = 0$$

   + 3 pts $$q_T=nRTln(\frac {V_f}{V_i})$$

   + 4 pts $$w_T=-nRTln(\frac {V_f}{V_i})$$
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5.2 5.ii 20 / 20

✓ + 20 pts Correct, $$ \Delta U_V = \frac {3}{2}nR (T_2-T_i)$$, $$q_V= \frac {3}{2}nR (T_2-T_i)$$, $$w_V=0$$,

$$ \Delta U_P = \frac {3}{2}nR (T_i-T_2)$$, $$q_P= \frac {5}{2}nR (T_i-T_2)$$, $$w_P=-P \Delta V=-nR (T_i-

T_2)$$

   + 4 pts $$ \Delta U_V = \frac {3}{2}nR (T_2-T_i)$$

   + 3 pts $$ q_V = \frac {3}{2}nR (T_2-T_i)$$

   + 3 pts $$w_V=0$$

   + 4 pts $$ \Delta U_P = \frac {3}{2}nR (T_i-T_2)$$

   + 3 pts $$ q_P = \frac {5}{2}nR (T_i-T_2)$$

   + 3 pts $$w_P=-P \Delta V=-nR (T_i-T_2)$$

   - 2 pts Answer not simplified or total process values not correct
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5.3 5.iii 10 / 10

✓ + 10 pts Correct, $$ \Delta U_i=\Delta U_{ii}$$, $$q_i \ne q_{ii}$$, $$w_i \ne w_{ii} $$; $$q>0$$, so heat is

being absorbed by the system; $$w<0$$, so work is being done by the system

   + 3 pts $$ \Delta U_i=\Delta U_{ii}$$, $$q_i \ne q_{ii}$$, $$w_i \ne w_{ii} $$

   + 4 pts $$q>0$$, so heat is being absorbed by the system

   + 4 pts $$w<0$$, so work is being done by the system

   - 2 pts $$q<0$$ or $$w>0$$ or $$w=0$$ or "it depends"

   + 2 pts $$q>0$$, but no statement or incorrect statement of direction of exchange

   + 2 pts $$w<0$$, but no statement or incorrect statement of direction of exchange

   + 2 pts $$ \Delta U_i=\Delta U_{ii} = 0$$

   + 0 pts Incorrect
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6.1 6.i 10 / 10

✓ + 10 pts Correct, CO is polar and has dipole-dipole forces, KF is ionic; therefore, KF IMFs are stronger.

   + 3 pts CO is polar $$ \Delta EN_{CO}=0.9$$ and has dipole-dipole IMFs

   + 3 pts KF is ionic $$ \Delta EN_{KF}=3.16$$ and has ionic or strong dipole-dipole IMFs

   + 3 pts KF > CO IMFs

   + 0 pts poor scan/did not follow instructions
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6.2 6.ii 10 / 10

✓ + 10 pts Correct

   + 2 pts Plot of $$ V(r) $$ vs $$ r $$

   + 2 pts Correct general shape

   + 2 pts KF has a deeper well because it has stronger IMFs

   + 2 pts KF crosses the x-axis further from the origin because it is larger
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6.3 6.iii 12 / 12

✓ + 12 pts Correct

   + 3 pts Plot of $$ P$$ vs $$ T $$

   + 3 pts Correct shape

   + 2 pts Point a: solid

   + 2 pts Point b: The triple point, so solid, liquid and gas

   + 2 pts Point c: The melting point, so solid and liquid
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6.4 6.iv 10 / 10

✓ + 10 pts Correct, $$F=240.9kN=241kN$$

   + 3 pts $$r=0.62m$$

   + 2 pts $$A=4.83m^2$$

   + 3 pts $$ F=PA$$

   - 3 pts Math or unit error

   + 0 pts No credit
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6.5 6.v 8 / 8

✓ + 8 pts Correct, $$ V_{eq}=0.49m^3=0.5m^3$$

   + 5 pts At mechanical equilibrium, $$ P_{eq}=P_{atm}=1atm$$

   - 3 pts Math or unit error
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